Aberrant induction of neuropeptide Y mRNA in hippocampal CA3 pyramidal neurones in scrapie-infected mice.
The neurochemical alterations preceding neurological dysfunction and neuronal death in prion diseases are not well characterized. Here we examined, using in situ hybridization histochemistry, the expression of neuropeptide Y (NPY), an inducible and abundant neuropeptide in mammalian brain with known neuroregulatory functions, and glial fibrillary acidic protein (GFAP), a marker for astroglial activation, in the hippocampus at different time points following intracerebral prion inoculation in male CD-1 mice. Between 110 and 140 days postinoculation NPY mRNA expression was specifically up-regulated in CA3 pyramidal neurones, whereas expression of NPY in hilar neurones remained unaltered. Up-regulation of GFAP mRNA was observed in the CA1 stratum radiatum at 60 days, and spread throughout the hippocampus, cortex and thalamus between 110 and 140 days, suggesting early accumulation of scrapie prion protein in these regions. The clinical symptoms were first manifested 120 days postinoculation. Aberrant induction of NPY mRNA in the hippocampal CA3 pyramidal neurones preceded the onset of neurological symptoms, and may be involved in the regulation of glutamate release at the Schaffer collateral-CA1 synapses in scrapie-infected mice.